Introduction
Fernström and Johansson (1) described the first percutaneous nephrolithotomy (PCNL) in 1976 performing it in the prone position and adopting it as a standard surgical procedure for renal stones larger than 2 cm. Prone PCNL became widely popularized and totally replaced open surgery for renal stones and emerged as the gold standard procedure for 2 decades.
In prone PCNL, the patient is initially placed in dorsal lithotomy position to insert ureteric catheter and then the position is changed to prone for the remaining procedure. This results in an unnecessary delay and also harbors risk of damaging nerves, limbs, neck, and eyes of the patient under anesthesia. Furthermore, prone position is not favorable in morbidly obese patients, compromised cardiac index or those with cardiopulmonary diseases (2) .
In 1987, PCNL in the supine position was first described by Valdivia et al. (3) , aiming to reduce patient-, anesthesia-and surgery-related inconveniences of the prone position, but supine position did not attract much popularity for lots of years to come. Later on, the Valdivia position was improved further by Ibarluzea et al. (4) by adding a modified lithotomy arrangement, giving origin to a new position called Galdakao-modified supine Valdivia position. Supine PCNL gained popularity due to many pros in contrast to prone position in terms of reduced operative time, avoiding injuries resulting from patient repositioning, reduced radiation exposure to surgeon, anesthesia-related complications, and ability of surgeon to perform surgery in sitting position (5) . Limited exposure of the flank area for renal puncture is considered to be the major disadvantage of this position. Kumar et al. (6) made some modifications in the supine position resulting in better exposure of flank area. Falahatkar et al. (7) performed the procedure in a complete supine position without using towel roll or changing leg position and found it to be feasible yet safe.
Despite these advantages, the popularity of supine PCNL among urologists worldwide remains modest and is still considered a "new" rather than an alternative position (8, 9) . Another reason why many experienced surgeons are not very eager to embrace supine position is because they are afraid that this radical change may be cumbersome and may impact surgical outcomes during the learning curve. This is something that an established surgeon does not want to experience (10) . Nevertheless, some authors should be congratulated because they confuted this concept, demonstrating that changing position is not cumbersome and the learning curve is rather short, yielding similar or even better outcomes, rather quickly (11) .
The importance of this study is to kill the fear factor which resides in minds of many experienced urologists. Hiding behind the false paradigms, which is translated by statements like "supine PCNL is not my thing", the way forward cannot be paved. This study aims to establish safety of supine PCNL, emphasizing the improved efficacy in the process.
Materials and Methods
This retrospective case-control study was done at the Kidney Centre Postgraduate Training Institute, Karachi, Pakistan. Patients enrolled in the study were those who got operated from October 2017 to May 2018, the reason being that supine PCNL was started at that time in the institute. Prior to performing the study, the ethics committee approval was obtained by the Kidney Centre Ethical Review Committee (date: February 2018, reference number 64-URO-022018).
Fifty patients underwent supine PCNL during the study period (group A). An equal number of patients, who underwent prone PCNL during the same period and bearing similar demographic and clinical attributes, were taken as controls (group B). Therefore, a sample size of 100 was taken consisting of 50 patients as group A and 50 as group B. This was also comparable to the sample size calculated by OpenEpi™ sample size calculator by obtaining means and standard deviations of a similar study performed (12) .
All adult patients (>14 years), who were electively admitted for PCNL and underwent the procedure in either supine or prone procedure, were analyzed in the study. Demographic details, such as gender and age, and data on body mass index (BMI), düzeyleri tablolandı. İki grubun karşılaştırılması için analiz edilen değişkenler arasında ameliyat süresi, anestezi süresi, Hb'de düşüş, kan transfüzyonu, taş klirensi ve yardımcı prosedür ihtiyacı sayılabilir. Bulgular: Grup A'daki hastaların (35; 26) operasyon zamanı medyan ve çeyrekler açıklığı (IQR) değerleri grup B'den (87,5; 45) anlamlı olarak farklıydı (p=0,000). Grup A'da anestezi süresi, medyan ve IQR (35; 26), grup B'den (87,5; 45) anlamlı olarak farklıydı (p=0,000). Grup A'daki (1,700; 1,2) Hb'li hastaların Hb'deki fallen medyan ve IQR değerleri grup B'den (1,400; 2,4) anlamlı olarak farklıydı (p=0,613). Grup A'da 1 hasta, grup B'de 3 hastada kan transfüzyonuna ihtiyaç vardı (p=0,294). Grup A'da 14, grup B'de 15 hastada tam taş açıklığı saptandı (p=0,500). Grup A'da 5 hasta, grup B'de 2 hastada ekstrakorporeal şok dalgası litotripsi şeklinde yardımcı prosedür gerekti (p=0,206). Sonuç: Supin PCNL, geleneksel olarak yapılan pron PCNL kadar güvenli ve etkilidir, ancak azaltılmış operasyon ve anestezi süresinin ek bir yararı vardır. Anahtar Kelimeler: PCNL, Supin, Pron, Valdivia stone size, stone location and stone laterality were comparable between the two groups. Pre-and post-operative hemoglobin (Hb) levels in patients in both groups were also tabulated. Variables analyzed to compare the two groups included operative time, anesthesia time, fall in Hb, blood transfusion, stone clearance and need for auxiliary procedure.
Access acquired with a spinal needle in the prone position was performed using the "triangulation" technique under fluoroscopic guidance, after performing rigid cystoscopy, ureteric catheter placement and retrograde urography in dorsal lithotomy position. Patients, who underwent supine PCNL, had their cystoscopy and ureteric catheter placement also performed in the supine position, instead of dorsal lithotomy position. All procedures were performed by the same urologist. All supine PCNLs were performed in the Valdivia position.
Tract dilatation in both groups was achieved by Alkin's metallic dilators up to 27 Fr and a 30 Fr Amplatz sheath was used. Stone fragmentation was achieved in all patients with pneumatic lithoclast. Nephrostomy tube was not placed in any patient among the two groups. None of the patients required double J stent insertion.
Statistical Analysis
Normality was checked for all the recorded data. Normally distributed variables were described in terms of mean and standard deviation for continuous variables (age, BMI, residual stone) and parametric testing was performed by the independent samples t-test. Not normally distributed data (stone size, operative time, anesthesia time, pre-operative and post-operative Hb and fall in Hb) was described in terms of median and interquartile ratio (IQR) and was tested using the Mann-Whitney U test. Categorical variables (gender and stone location and laterality) were described in terms of "n number" and were compared between the two groups applying a chisquare test. Data were analyzed using SPSS version 20. A p value of less than 0.05 was taken as statistically significant.
Results
Forty seven males and 3 females underwent supine PCNL (group A) and 38 males and 12 females underwent prone PCNL (group B) (p=0.023) ( Table 1 ).
There was no significant difference in mean age between patients in group A (39.52+10.463) and group B (36.66+11.241) (p=0.191) ( Table 1 ).
There was no significant difference in mean BMI in patients in group A (23.590+4.959) was and group B (24.471+5.400) (p=0.398) ( Table 1) . Table 2 ).
The median anesthesia time in patients in group A (50; IQR: 25) was significantly different from group B (8; 45) (p=0.000) ( Table 2 ).
The median pre-operative Hb in patients in group A (14.750; IQR: 1.5) was significantly different from group B (13.900; 2.0) (p=0.000) ( Table 2 ).
The median post-operative Hb in patients in group A (13.200; IQR: 1.2), was significantly different from group B (12.600; 3.2) (p=0.000) ( Table 2 ). Two patients in group A and 7 patients in group B needed blood transfusion (p=0.080) ( Table 2 ).
Thirty two patient (64%) in group A and 34 patients (68%) in group B achieved complete stone clearance (p=0.833) ( Table 2 ).
There was no significant difference in mean residual stone size between group A (0.216+0.324) and group B (0.200+0.322) (p=0.805) ( Table 2 ).
Eleven patients in group A and 6 patients in group B needed auxiliary procedure in the form of extracorporeal shockwave lithotripsy (p=0.287) as shown in Table 2 .
Discussion
Prone PCNL has dominated renal stone surgery ventures for the past 3 decades now. After the advent of prone PCNL in the developed world, most of the developing countries have also developed the necessary armamentarium and expertise to acquire this procedure. Since renal stone disease affects a larger chunk of urological patient population, PCNL has become one of the frequently performed procedures in the world. Another retrospective study by Sohail et al. (12) conducted from January 2011 to December 2015 on 197 patients showed that the mean operative time in supine PCNL was 32.3+6.6 min shorter than that in the prone position (p<0.001). They also Our study demonstrated comparable results with the aforementioned literature in many ways. Operative as well as anesthesia times were significantly reduced in patients undergoing supine PCNL whereas there was no difference in stone clearance rate between supine (64%) and prone (68%) PCNL cases.
Study Limitations
The prominent limitation of the study is its retrospective nature and future prospective trials would be more beneficial in establishing stronger evidence. Another limitation of the study is its small sample size which can be addressed after further prospective trials in the future. Another limitation could be the use of only single type of supine position (Valdivia) and this limitation can be tackled by experimenting on Galdakao (modified Valdivia) position in future trials.
Conclusion
Supine PCNL is as safe and effective as the conventionally performed prone PCNL, but with an added benefit of decreased operative and anesthesia time due to nullification of changing of patient's position during the procedure. Furthermore, the surgeon's as well as anesthetist's comfort associated with supine position is a contrasting advantage in the scope of ergonomics during this very common urological procedure.
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